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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1. A.) The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-6, 1 1, 12, 13-25, 35-40, and 45-49 are rejected under 35 U.S.C. 
112, first paragraph, as failing to comply with the enablement requirement. The 
claim(s) contains subject matter which was not described in the specification in 
such a way as to enable one skilled in the art to which it pertains, or with which it 
is most nearly connected, to make and/or use the invention. 

Claims 1-6, 11 , 12, 13-25, 35-40 and 45-49 are rejected under 35 
U.S.C. 112, first paragraph, because the specification, while being enabling for 
performing resolution reduction filtering and performing interpolation on a median 
filtered signal, does not reasonably provide enablement for reducing a resolution 
of a signal as well as performing interpolation on a filtered reduced resolution 
signal. The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. The process of resolution reduction 
and interpolation are performed by linear low pass filtering prior to down 
sampling for the resolution reduction and linear low pass filtering following 
upsampling for the interpolation step. One in the art would have to perform undue 
experimentation in order obtain the results of the instant invention since 
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resolution reduction and interpolation are known image processing techniques 
that can be performed without linear low pass filtering. 

Regarding claims 1 and 35: The step of interpolation, as claimed, is being 
performed on a reduced resolution signal which is confusing since there are two 
reduced resolution signals that are produced, a reduced resolution signal and a 
filtered reduced resolution signal. Examiner is unsure which reduced resolution 
signal is undergoing interpolation while in the specifications of the instant 
invention (pages 6 and 8) the interpolation is being performed on the signal being 
outputted by the median filter (i.e. interpolation is being performed on the filtered 
reduced resolution signal). Examiner will address these claims as best 
understood. 

B.) The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-6, 11, 12, 13-19, 30-40, and 45-49 are rejected under 35 

U.S.C. 112, second paragraph, as being indefinite for failing to particularly point 

out and distinctly claim the subject matter which applicant regards as the 

invention. 

Regarding claims 1 and 35: These claims are indefinite since it is unclear 
if the step of interpolation is being performed on the reduced resolution signal 
from the step of reducing the resolution or on the filtered reduced resolution 
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signal coming from the median filter. Examiner will address these claims as best 
understood. 

Regarding claim 30: This claim has an improper dependency which makes 
it indefinite. The preamble of claim 30 is of a multi-resolution filtering system 
which is dependent from a method claim also claim 30 incorporates in claim 18 
which is a dependent claim. Examiner is unsure if just claim 18 is incorporated 
into claim 30 or also all or some of the claims that 18 depends from. Examiner 
will address these claims as best understood. 

Claims 5 and 39 recite the limitation " upsampling the filtered reduced 
resolution signal" and "low-pass filtering on the filtered signal" of the interpolation 
step but the interpolation process is performed on a reduced resolution signal 
and not on a filtered reduced resolution signal. There is insufficient antecedent 
basis for this limitation in the claim. Examiner will address these claims as best 
understood. 



U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sate in this country, more than one year prior to the date of application for patent in the United 
States. 



Claim Rejections - 35 USC § 102 



The following is a quotation of the appropriate paragraphs of 35 
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Claims 1, 2, 11, 12, 20, 21, 35, and 36 are rejected under 35 
U.S.C. 102(b) as being anticipated by Hau et al. (U.S. patent 5,528,301). 

Regarding claims 1 , 20, and 35: Hau et al. discloses a method for filtering 
a digital input signal to produce a digital output signal (col. 1 lines 65-67 and col. 
2 lines 1-4), the method comprising steps of: 

(A) reducing a resolution of the digital input signal to produce a reduced 
resolution signal (fig. 1 element 12, col. 3 lines 55-57 and 64-67, and col. 4 lines 
4-7 and 1 1-20, where the signal is decimated/reduced resolution by a factor of 2, 
4, or 8); 

(B) performing median filtering on the reduced resolution signal to produce 
a filtered reduced resolution signal (fig. 1 element 14 and col. 5 lines 24-28, 
where the decimated signal undergoes filtering through a bandlimiting filter. A 
median filter is a type of bandlimiting filter and is read as such.); and 

(C) performing interpolation on the reduced resolution signal to produce 
the digital output signal (fig. 1 element 18 and col. 5 lines 29-30, where 
interpolation is performed on the filtered decimated signal). 

Regarding claims 2, 21 , and 36: The method wherein the step (A) 
comprises steps of: 

(A)(1) performing linear filtering on the digital input signal to produce a 
filtered digital input signal (col. 5 lines 17 and 18, where the decimation of the 
signal takes place one line at a time which is read as linear filtering); and 
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(A)(2) down-sampling the filtered digital input signal to produce the 
reduced resolution signal (col. 5 lines 18-21, where the decimating process also 
reduces the resolution from 1920 samples to 720 samples, which is read as 
resolution reduction). 

Regarding claim 11: The method wherein the digital input signal 
comprises a signal corresponding to a chrominance channel of a digital image 
(col. 1 lines 5-9 and col. 2 lines 53-56, where the video/television signal is being 
converted. It is inherent that a video and or television signal is composed of 
luminance and chrominance components). 

Regarding claim 12: The method wherein the digital input signal 
comprises a two dimensional signal (Tables 1-3, where the process of filtering is 
performed on a signal with horizontal and vertical components, i.e. two 
dimensional). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 

all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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A.) Claims 3, 22, and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hau et al. (U.S. patent 5,528,301) in view of Vetro et al. (U.S. 
patent 6,519,288). 

Regarding claims 3, 22, and 37: The method wherein the step (A)(1) 
comprises: 

a step of performing linear low-pass filtering on the digital input signal. 

Hau et al. et al. discloses to perform filtering on a signal being inputted for 
format conversion (Hau et al.; fig. 1 elements 12, 14, and 18, and col. 5 lines 16- 
30). The filtering is to prevent aliasing to take place in the signal as it is being 
converted (Hau et al.; col. 3 lines 50-54). Hau et al. further teaches to perform 
linear filtering on the inputted signal (Hau et al.; col. 5 lines 16-18, where the 
signal is decimated one line at a time, which is read as linear filtering). Hau et al. 
does not teach to have this linear filtering being a linear low pass filtering 
process. Vetro et al. teaches to perform low pass filtering on a signal before it is 
downsampled to prevent aliasing (Vetro et al.; col. 13 lines 16-22). It would have 
been obvious to one skilled in the art to combine the teaching of Vetro et al. to 
that of Hau et al. because they are analogous in preventing aliasing in a signal. 
One in the art would have been motivated to incorporate the teaching, low pass 
filtering on an image signal, of Vetro et al. to the system of Hau et al. in order to 
perform prefiltering to remove some of the aliasing before processing the signal 
further (Vetro et al.; col. 13 lines 16-19). 
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B. ) Claims 4, 23, and 38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hau et al. (U.S. patent 5,528,301) as modified by Vetro et al. 
(U.S. patent 6,519,288) and further in view of Streater (U.S. patent 5,831,677). 

Regarding claims 4, 23, and 38: The method wherein the step of 
performing linear low-pass filtering on the digital input signal comprises a step of 
performing mean filtering on the digital input signal. 

Hau et al. as modified by Vetro et al. gives a system where a input signal 
is prefiltered by a low pass filter in order to prevent aliasing to take place. Hau et 
al as modified by Vetro et al. does not teach to perform mean filtering on the 
input signal. Streater teaches to perform mean filtering on a signal (Streater; col. 
15 lines 36-40). It would have been obvious to one skilled in the art to combine 
the teaching of Streater to that of Hau et al as modified by Vetro et al. because 
they are analogous in preventing aliasing in a signal. One in the art would have 
been motivated to incorporate the teaching, of mean filtering, of Streater to the 
system of Hau et al. as modified by Vetro et al. in order to prevent aliasing in high 
contrast areas in an image (Streater; col. 15 lines 38-40). 

C. ) Claims 5, 6, 24, 25, 39, and 40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hau et al. (U.S. patent 5,528,301) in view of Faroudja et 
al. (U.S. patent 5,844,617). 

Regarding claims 5, 6, 24, 25, 39, and 40: The method wherein the step 
(C) comprises steps of: 
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(C)(1) up-sampling the filtered reduced resolution signal to produce an up- 
sampled filtered signal; and 

(C)(2) performing linear low-pass filtering on the up-sampled filtered signal 
to produce the digital output signal. 

Hau et al. discloses to perform filtering on a signal for format conversion 
where the signal is first decimated passed through a bandwidth filter and then 
interpolation/upsampling performed on the filtered signal (Hau et al.; fig. 1, the 
interpolation is read as upsampling since missing pixels are filled in which in turn 
increases the number of pixels in the signal). Hau et al. does not teach to 
perform linear low pass filtering on a upsampled signal. Faroudja et al. teaches to 
perform filtering on a television signal that has undergone 
interpolation/upsampling (Faroudja; fig. 1B element 8 and col. 5 lines 11-22, 
where a Gaussian filter/low pass filter is used to filter the television signal 
components). It would have been obvious top one skilled in the art to combine 
the teaching of Faroudja et al. to that of Hau et al. because they are analogous in 
preventing artifacts in a television signal. One in the art would have been 
motivated to incorporate the linear low pass filtering of an interpolated/upsampled 
signal of Faroudja et al. to that of Hau et al. in order obtain a signal with without 
visually undesirable artifacts being produce due to format conversion (Faroudja 
et al.; col. 2 lines 14-18). 
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D.) Claims 7-10, 26-29, and 41-44 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hau et al. (U.S. patent 5,528,301) in view of Vetro et al. 
(U.S. patent 6,51 9,288) and Faroudja et al. (U.S. patent 5,844,61 7). 

Regarding claims 7, 26, and 41 : They are rejected for the combination of 
claims 1 , 3, and 5. A method for filtering a digital input signal to produce a digital 
output signal, the method comprising steps of: 

Regarding claims 8-10, 27-29, and 42-44: The method of claim 7, wherein 
the step (B) comprises a step of: They are rejected for the same reason as 
claism 3, 22, and 37 above and for the limitations of a down sampling and up 
sampling factors to perform the respective samplings as well as these factors 
being equal: 

Hau et al. as modified by vetro and Faroudja results in a signal being low 
passed filtered, decimated, then bandwidth filtered, then interpolated/upsampled, 
and then low passed filtered again to remove any artifacts in an image signal. 
None teach to have a respective down sampling and up sampling factor and for 
them to have a equal value. It is obvious to one skilled in the art that in order to 
down sample or up sample an image signal there must be a set factor to either 
down sample and/or up sample a signal a specific amount depending on the 
devices applied in the system. If an input device has a specific resolution and an 
output device has another resolution, higher or lower than the input device, then 
the down sampling and /or up sampling factors must be different so that the 
correct resolution of the output device can be obtained. If the resolution of the 
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input device is the same as the output device then the down sampling and up 
sampling factors must be set to equal values. 

E.) Claims 13-19, 30-34, and 45-49 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Rhodes (U.S. patent 5,841 ,480) and Hau et al. (U.S. 
patent 5,528,301) 

Regarding claims 13, 30, and 45: Rhodes discloses a method for 
producing a second digital image from a first digital image, the first digital image 
including a luminance signal, a first chrominance signal, and a second 
chrominance signal, the second digital image including the luminance signal, a 
first filtered chrominance signal, and a second filtered chrominance signal, the 
method comprising steps of (Rhodes; fig. 4 elements 41 1 and 421-423 and col.1 
lines 18-25, where a image in one format is being converted to another format, 
which is read as 1 st and 2 nd images respectively because they are being 
converted from one form to another): 

Rhodes discloses to perform signal conversion from one format to another 
by decomposing the signal into RGB components then transforming these 
components in luminance and chrominance and applying anti-aliasing filters to 
each channel to remove aliasing and then finally combining the signals to obtain 
the format required (Rhodes; fig. 3, fig. 4 elements 411, 421-423, 440, fig. 5 
elements 540, 521-523, and 511). Rhodes further teaches where antialiasing 
filters are applied to each chrominance signal as well as to the luminance signal. 
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Rhodes does not teach where these anti-aliasing filters first down sample the 
signal, then pass the signal through a median filter, and then finally perform 
interpolation on the signal. Hau et al. teaches a specfic type of anti-aliasing filter 
where a signal is first decimated/down sampled, then processed through a 
bandwidth filter (wherein in a median filter is read as a bandwidth filter), and 
finally interpolation is performed on the filtered signal (Hau et al.; fig. 1). It would 
have been obvious to one skilled in the art to combine the teaching of Hau et al. 
to that of Rhodes because they are analogous in removing aliasing in format 
conversion of a signal. It would have been obvious to one skilled in the art to 
substitute the anti-aliasing filters of Hau et al. for the ones of the system of 
Rhodes depending on the aliasing/ artifacts present in the image signal. One in 
the art would have configured the system depending on the artifacts and aliasing 
present in a signal such as applying a filter to all the chrominance and luminance 
channels or just on the chrominance channels and none on the luminance 
channel. 

Regarding claims 14, 31 , and 46: The method wherein the first digital 
image is encoded according to a first color space, and wherein the method 
further comprises a step of: 

(C) converting a third digital image encoded according to a second color 
space into the first digital image. Converting an image by using color spaces is a 
well known technique in image processing. Examiner takes official notice. 
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Regarding claim 15: The method wherein the first color space comprises a 
luminance-chrominance color space, and wherein the second color space 
comprises an RGB color space. (Rhodes; fig. 4 element 41 1 and fig. 5 element 
51 1 , where the input color space is either luminance and chrominance or RGB 
and the output color space is the reverse of what was inputted. It is a matter of 
configuration of applying/setting the specific color spaces depending on the 
devices in the system. 

Regarding claims 16, 32, and 47: The method of wherein the step (C) 
comprises steps of: 

(C)(1) subtracting a green color signal of the third digital image from a red 
color signal of the third digital image to produce the first chrominance signal of 
the first digital image (Rhodes; fig. 4 element 41 1 , col. 9 lines 63-66, and col. 1 1 
lines 36-45, where the chrominance signals, Cr and Cb, are obtained by 
differencing the luminance component, green color, from the red and blue color 
components respectively); 

(C)(2) subtracting the green color signal of the third digital image from a 
blue color signal of the third digital image to produce the second chrominance 
signal of the first digital image (Rhodes; fig. 4 element 41 1 , col. 9 lines 63-66, 
and col. 1 1 lines 36-45, where the chrominance signals, Cr and Cb, are obtained 
by differencing the luminance component, green color, from the red and blue 
color components respectively); and 
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(C) (3) providing the green color signal as the luminance signal of the first 
digital image. It is rejected for the same reason as claim 13, 30, and 45 above 
where a filter may or may not be applied to the luminance channel. If no filter is 
applied then the luminance channel is provided exactly as is with no change in 
the signal. 

Regarding claims 17, 33, and 48: The method of claim 14, further 
comprising a step of: 

(D) converting the second digital image into a fourth digital image encoded 
according to a third color space. Converting an image by using color spaces is a 
well known technique in image processing. Examiner takes official notice. 

Regarding claims 18: The method of claim 17, wherein the first color 
space comprises a luminance-chrominance color space, and wherein the third 
color space comprises an RGB color space (Rhodes; fig. 4 element 41 1 and fig. 
5 element 51 1 , where the input color space is either luminance and chrominance 
or RGB and the output color space is the reverse of what was inputted. It is a 
matter of configuration of applying/setting the specific color spaces depending on 
the devices in the system. 

Regarding claims 19, 34, and 49: The method wherein the step (D) 
comprises steps of: 

(D)(1) adding the first filtered chrominance signal to the luminance signal 
to produce a red color signal of the fourth digital image (Rhodes; fig. 5 element 
51 1 and col. 12 lines 35-40, where the luminance and chrominance components 
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are converted back to RGB by adding the luminance, green component, to the 
chrominance components, in order to obtain the red and blue colors); 

(D)(2) adding the second filtered chrominance signal to the luminance 5 
signal to produce a blue color signal of the fourth digital image; and 

(D)(3) providing the luminance signal as a green color signal of the fourth 
digital image. It is rejected for the same reason as claim 13, 30, and 45 above 
where a filter may or may not be applied to the luminance channel. If no filter is 
applied then the luminance channel is provided exactly as is with no change in 
the signal. 



Conclusion 

4. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Park et al. (U.S. patent 6,577,352) for filtering the chrominance signals of 
an image. 

Finger et al. (U.S. patent 5,919,137) for a system for filtering an image to 
reduce the artifacts in the image. 

Prabhakar et al. (U.S. patent 5,832,120) for antialiasing a signal by 
upsampling and down sampling the signal. 
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5. 



Contact Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Anand Bhatnagar whose telephone number is 
(703) 306-5914, whose supervisor is Amelia Au whose number is 703-308-6604, 
group fax is 703-872-9314, and Tech center 2600 customer service office 
number is 703-306-0377. 
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